
ment, for typhoid patients which are worthy of consider-
ation at this time.

As I pointed out earlier, the average typhoid patient
receives at present 50 per cent, or less of his energy re-

quirement. This is half starvation; and we know that
starvation is harmful even in health, in that it leads to
weakness and to an increased susceptibility to many
infectious diseases. If starvation is harmful in health
why should it be beneficial in typhoid fever? During
the course of typhoid fever great demands are constantly
being made on the defensive power of the organism ; and
it certainly does not seem probable that the patient will
be as well prepared to meet those demands when in a

starved or half-starved conditions as when he is being
supplied with sufficient energy in the form of food.
It is a common laboratory observation that strong,

robust, well-fed animals develop the strongest artificial
immunity; and it seems fair to believe that we are

assisting the patient to acquire his immunity to typhoid
fever by keeping his nutrition at the highest possible
level. Is it not possible that one of the factors deter-
mining the outcome of the disease may be the state of
nutrition in which the body cells are maintained? Be-
ta rding the loss of body protein should leave the patient
at the end of the fever in better physical condition and
so make possible a shorter convalescence.
This sort of reasoning is, however, largely specula-

tive; and long experience alone can tell the true value of
such treatment. We can merely say at present that it
is possible by the means already outlined to retard and
even to prevent the febrile loss of body protein.
414 East Twenty-sixth Street.

DISCUSSION.
Dr. Lawrence Litciifielii. Pittsburg; During last summer

I spent a great deal of time reading all I could find in the
Surgeon General's Library on metabolism in typhoid, and
from the crude experiments of Leyden, published in 1869,
attempts made by increased feeding to prevent or control the
loss of weight during the course of the fever, through the
work of von Hösslin, whose classic article was published in
1882, and the excellent work of von Leyden, Klemperer and
others down to that of Lüthje, who published in 1902 the
report of his successful attempts to establish a plus nitrogen
balance during the period of steep curve, though with very
high proteid feeding, this work of Drs. Shaffer and Coleman is
unquestionably the best that has been done on the metabolism
el typhoid up to the present time.

THE BACTERIOLOGIC DIAGNOSIS OF
TYPHOID FEVER.

FRANCIS W. PEABODY, M.D.
BOSTON.

Since the introduction of modern laboratory aids in
the recognition of typhoid fever the problem which has
presented itself to practitioners of medicine is that of
more accurate.and earlier diagnosis. The demand for a

scientifically accurate diagnosis is the outcome of the
realization that clinical typhoid fever is. a disease which
may be caused by any one of several bacteria. The
physician of the present day is no longer satisfied with
the old term "enteric fever." He tries, so far as possible,
to supplement his clinical diagnosis by an accurate bac-

Read in the Joint Meeting of the Section on Practice of Medi-
cine and the Section on Pathology and Physiology of the American
Medical Association, at the Fifty-ninth Annual Session, at Chicago,
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teriologic diagnosis. The establishment of the bacter-
iologic diagnosis is only to be accomplished by the isola-
tion of the specific organism infecting the individual
patient.
From a practical standpoint the question of early

diagnosis is of much greater importance than that of
absolutely accurate diagnosis. To the individual patient
early diagnosis in typhoid means better treatment, better
nursing, perhaps more adequate domestic arrangements,
and often a great saving of strength during the first
stages of the disease. Moreover, if we are to have any
specific method of treating typhoid, its value will prob-
ably depend to a great extent on the time at which its
use is begun. In the sphere of preventive medicine the
problem of the early diagnosis of typhoid has lately as-
sumed enormous proportions. That the typhoid patientis a source of danger to the community during his sick-
ness has long been recognized. That he may continue
to disseminate the bacilli for months and years after his
convalescence is now becoming a well-known fact. That
he may, and doubtless often does, spread the contagion
even before he shows any clinical symptoms of the dis-
ease, that the disease is infectious during the incubation
period, has, however, only recently been proved. Con-
radi,1 in a striking article, has demonstrated that the
typhoid bacillus can be isolated from the blood of an
apparently healthy individual, and has shown that in
eighty-five cases of so-called "contact infection" the
infection occurred in 58 per cent, of the cases during
the first week. In the fight to limit the spread of ty-
phoid fever the task of isolating and controlling the late
dangerous cases, the chronic bacilli carriers, falls to a

great extent on the public health authorities. The de-
tection of the early bearers of contagion must, however,
be the duty of the individual practitioner.
Although the bacillus of typhoid fever may be isolated

from various sources, the only methods which have
proved themselves to be of considerable value are the
examinations of the urine, the stools and the blood. The
first of these—the urine—has never come into special
prominence as a routine procedure. The organisms can
be isolated from the urine in about 25 per cent, of the
cases, and often early in the disease; but this percentage
of favorable results is hardly sufficient to warrant the
method being used very extensively.
The examination of the stools as a diagnostic measure

in typhoid appeared at one time to have a brilliant
future. The conception of the disease as an intestinal
infection went hand in hand with the idea that the
dejecta swarmed with typhoid bacilli. The first diffi-
culty encountered was the necessity of differentiating
the typhoid from the colon bacillus. In answer to this
need there was brought forward a long series of specialculture media on which these organisms could be dis-»
tinguished from one another with more or less accuracy.Some of these media were difficult to use, others com-

paratively simple. All of these methods, however, for
their success depend on being used by skilled bacteriolo-
gists; and even so, the results obtained by them have
not, on the whole, been favorable. In the hands of some
observers they have done well, and there are many series
of cases in which the bacilli have been isolated from a

large percentage of the stools. Other equally good
workers have failed to confirm these results and have
only been able to find them in a comparatively small
proportion of their cases. The conflicting reports as to '

1. Deutsch. med. Wchnschr., 1907, p. 1684.
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llie frequency of the presence of the bacilli in the feces
are, however, at least partially explained in the light of
our present knowledge of the disease. If, instead of re-
garding typhoid as a primary intestinal infection, vve

regard it as a primary septicemia, which usually lias
secondary intestinal lesions, with a secondary infection of
the gall bladder, the uncertainty of finding the organ-
isms in the stools ¡s more easily accounted for. There ¡s
good reason to believe that the intestine and its contents
form a very poor culture medium for the typhoid bacillus.
for autopsy may show a gall bladder with bile so infected
with typhoid bacilli that a single drop will give hun-
dreds of colonies, while cultures from just below the
ampulla of Vater, and from the intestinal contents at
different points down to the cecum, will not show the
presence of a single typhoid colony. It is possible, on
the other hand, that the organisms growing in the gall
bladder from time to time may be discharged into the
intestine in such large numbers that many of them sur-

vive the passage of the intestine and may be isolated
from the feces. It is a clinical fact that many negative
examinations in a case may be followed finally by a pos-
itive examination, thus making the element of luck a

prominent factor in the value of the process. The dif-
ferent results obtained by various observers may be ac-
counted for also in some degree by the viability of the
special .race of organisms infecting the ease. It is prob-
able that some races of the typhoid bacillus are much
more resistant to the hostile conditions in the intestine
than are others. An analysis of the cases in which the
organisms have been recovered from the stools shows that
this method of diagnosis may often be useful in early as

well as in late stages of the disease, but the difficulty of
the technic, together with the relative uncertainty of
the results, makes the method of comparatively small
value as a routine procedure. The examination of the
stools is, on the whole, chiefly important in the recog-
nition of chronic bacilli carriers.
If typhoid fever ¡s primarily a septicemia, it is nat-

ural to seek for the first signs of the disease in the blood
itself. Since Castellani2 first isolated the typhoid bacil-
lus from the blood of a patient in 1899 the numbers of
workers with blood cultural methods has shown a steady
increase from year to year, and the literature on this
branch of diagnosis has lately exceeded any other.
Whereas the first reports on the subject were rather of
bactériologie and pathologic interest, the larger series
of cases which have since been collected have shown that
the method is of clinical value as well, and have begun
to establish it on a practical basis.
The technic which has been most commonly used in

making blood cultures has been thoroughly to clean
the patient's arm and to take with a syringe about 10
c.c. of blood from one of the veins at the bend of the
elbow. The blood is then distributed into several flasks
of bouillon and diluted by the medium to such an ex-

tent that its bactericidal properties are overcome. Al-
though this method has given excellent results in many
hundreds of cases, there is no wonder that it has never
become a routine procedure outside of a comparatively
few large hospitals. It is distinctly a laboratory rather
than a clinical method. Apart from the necessity of
having a more or less trained bacteriologist to work out
the culture, there are marked objections to the method
itself. The culture medium is too bulky; it is often
inconvenient to carry flasks of bouillon to the bedside.

2. Zentrlbl. f. Bakt., 1902, xxxi, p. 477.

Then the technic of drawing the blood is not always
simple. In fat persons, or in those with small vessels,
it is at times almost impossible to insert the point of
the needle into a vein. Of more importance, however,
is the fact that to the patient and to the family the
method must always appear to be a somewhat radical
procedure. This is alone sufficient to limit the extent
to which even a measure of recognized value will be
used as a routine practice.

In order that any diagnostic method shall be ac-

cepted by practitioners in general, it must be stripped
of all its technical difficulties and reduced to its sim-
plest terms. Toward the accomplishment of this, and
toward making the blood culture a practical aid in the
diagnosis of typhoid fever, there has been much ad-
vance in the last few years. The first step of impor-
tance was the introduction by Conradi,3 in 1906, of
ox bile as a culture medium to replace bouillon. The
peculiar advantage claimed for the new medium was
that the bile salts prevent the coagulation of blood and
the formation of bactericidal elements in the blood
serum. Whether or not this explains the whole of the
action of bile has been doubted. However, from the
frequency with which the gall bladder is found infected
at autopsy, and from the fact that in chronic bacilli
carriers the gall bladder is the usual seat of infection,
it is evident that bile must be especially well suited for
the growth of the typhoid bacillus. By Conradi's
original method, test tubes containing a mixture of ox
bile with peptone and glycerin were used. The pep-
tone was added to increase the growth and to aid in
preventing coagulation of the blood. The glycerin was
to limit the growth of saprophytes. Kayser,4 how-
ever, later demonstrated that as good results can be
obtained from the use of pure ox bile alone, and he
showed that if the blood added to the medium contains
even as few as 2 or 4 bacilli the cultures after incuba-
tion will give a profuse growth. Working on another
line toward a practical blood-cultural method, Müller
and Graf5 have reported a series of cases in which they
used small amounts of coagulated blood sent to the
public laboratory for agglutination tests. After sepa-
rating the clot from the serum, they used the latter for
the agglutination, and the former they rubbed over the
surface of Drigalski-Oonradi plates. The. plates were
then incubated, and in 360 cases, including convales-
cents and chronic bacilli carriers, they were able to
isolate the organism in 110, including 10 cases of in-
fection with the paratyphoid bacillus. The disadvan-
tage of such a plate method is that there is no increase
in the number of organisms, and if not numerous they
might be overlooked or overgrown by saprophytes. For-
net" has devised a method analogous to that of Kayser,
in which he also uses the clot of blood sent in to be
tested for the agglutination reaction, planting it in bile,
and examining the culture after incubation. Of a
series of 19 cases, 14 gave positive results. It is not
expected that this will replace the technic of Conradi
and Kayser, but it is a valuable method when it is impos-
sible to get the uneoagulated blood into bile.
Of these various simplified blood cultural methods,

one of the most satisfactory is the use of the medium
of Kayser with small amounts of blood obtained from
the patient's ear.7» The technic is as follows : The lobe

3. Deutsch. med. Wchnschr., 1906, p. 58.
4. Kayser: M\l=u"\nch.med. Wchnschr., 1906, pp. 823 and 1953.
5. Zentrlbl. f. Bakt., 1907, xliii, p. 856.
6. M\l=u"\nch.med. Wchnschr., 1906, p. 1053.
7. Peabody : Arch. Int. Med., 1908, i, p. 149.
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of the car. after being carefully cleansed with sterile
gauze and alcohol, is pricked rather deeply with a
small lancet-pointed knife, the blood squeezed out drop
by drop, and allowed to run into a test tube containing
about 5 c.c. of plain, sterile ox-bile. It is usually easy
to collect 2 c.c. of blood without any inconvenience to
the patient. The mixture of blood and bile is then
placed in the incubator at 37° C. for from 12 to 15
hours, after which a few loopftils are transferred to a
tube of Loffler's blood serum. In some cases, examina-
tion of a drop of the original bile culture after incuba-
tion shows the presence of a motile bacillus, but more
often this is better demonstrated in the water of con-
densation of the blood-serum tube after about five
hours. The presence of a motile bacillus is in itself
excellent evidence in favor of an infection by one of the
typhoid group; but in order to prove the organisms it
is customary to test them for their cultural characteris-
tics and for the agglutination reaction.

Thai this simplified method is one of clinical value
has been proved many times. At the

'

Massachusetts
General Hospital, where it has been used as a routine
measure in all cases of typhoid during the past few
months, it has been the means of establishing the diag-
nosis in 55 of 82 cases examined. In 28 per cent, of
the cases the culture gave the diagnosis before the ag-
glutination test. In the first week the culture was

positive in all of 17 cases; in the second week, in 70.2
per cent, of 37 cases, and in the third and fourth
weeks, in 42.8 per cent, of 28 cases. The agglutinationtest was positive in 52.9 per cent, of the cases in the
first week, in 67.5 per cent, in the second week, and in
82.1 per cent, in the third and fourth weeks. The
results are similar to those obtained in larger series of
cases, in which the.old method of taking a greater
amount of blood from a vein has been used.

It is thus evident that in the ox-bile culture method
we have a measure of considerable diagnostic iutpor-
lance in the early stages of typhoid fever. It is. more-
over, a method which can be used, not only by trained
bacteriologists, but by any practitioner. When a man
can not do his own bactériologie work the culture maybe -cut to a laboratory to be worked out. In Germany
some of the large chemical firms have put on salo tules
of m le so sealed that they can be sent through the mail
to the public laboratories, where the cultures are incu-
bated and the diagnosis made in the same way in which
the public health laboratories in this country perform
tbe agglutinât inn reaction. The physician merely has
to prick the patient's ear, collect the blood, and put the
tube in the mail. The technic is thus only slightly
more troublesome than that of the Widal reaction, and
when it is considered how valuable the method is in
making an early and accurate diagnosis it would seem
that the blood culture must assume a major role in the
fui ¡in

.Of all laboratory methods in the diagnosis of typhoid
IVvcr there is none which has heen used so extensively-,
or has given such excellent results in the hands of many
clinical observers, as has the agglutination reaction.
Thai it has been generally adopted the world over is due
to its high degree of accuracy combined with its sim-
plicity. The establishment of public laboratories,
where samples of blood are examined for individual
practitioners, has brought the test within the reach of a
vast number of physicians. While, however, the reac-
tion has proved itself of inestimable value, there are

certain important drawbacks to its use. The chief of
these is that the agglutination reaction is often late in
making its appearance. It is frequently not obtained
during the first week of the disease, and while it is
present in about three-quarters of the cases during the
second week, it may be delayed much longer, and even
into convalescence. Its value is, therefore, limited at
the very period in the disease in which a diagnostic- testis most needed ; for while it is often comparatively
simple to recognize typhoid fever in its later stages, it
is at the onset, during the first week, that the most
doubt arises, and it is in the early days of the disease
that the danger of contact infection is probably greatest.
Moreover, there are certain atypical cases in which the
reaction is never obtained. Xext to the lateness of the
appearance of the agglutination test, its greatest disad-
vantage is that it is not absolutely specific. Tt does
not always give an etiologic diagnosis. That an agglu-
tination of the typhoid bacillus may be produced by the
serum of a patient infected with one of the paratyphoid
bacilli is not of great clinical importance; but that the
test may he obtained in cases in which the etinlogie
organism is the pneumococcus,1 the Bacillus protens* or
some other organism not closely allied to the typhoid
group, is a fact not to be neglected. The exact per-
centage of error in the agglutination test it is, of course,
impossible to calculate. That it is, however, a very ap-
preciable error any one who has had occasion to us"
the test extensively must realize Tn srn^e of the fact
that the agglutination reaction is in it elf by no mA»na
an ideal diagnostic measure it is of the utmost value
in certain cases, and especially so wh-u taken in con-

junction with th" bloo I culture. In the early slagos
of the disease, before the agglutination test is positive,
the diagnosis is made in most cases by the culture: and
in the later stages, when the organism can no longer he
isolated from the blood, the agglutination reaction is
usuallv present. Thus the one test is supplemented bythe other, and in these two comparatively simple clin-
ical methods—the agglutination test and. the blood cul-
ture in ox bile—we have the means of making an accu-
rate diagnosis of typhoid fever, in the great majorityof cases, at any stage in the course of the disease.

DISCUSSION.
Dn. R. L. JONES, Nashville, Tenn.: One of the most im-

portant additions to our knowledge of the subject of typhoid
fever 'nade in recent years is the means for an early diagnosis,
which has been made practicable .for us by Dr. Peabody. He
will place us under still further obligation if lie will make the
technic clearer. I have been engaged in this work and have
had to work out some of the technic myself. Does the kind
of ox bile used make any difference? I find that it is quitedifferent when you get a steer in good condition whose bladder
contains considerable bile; the bile will be of a bright green
color, while that from a cow or steer not in good condition
is more apt to be of a golden yellow color. Butchers tell me
that tins is the rule. This bright green bile if kept some time
will change to the golden yellow color, and T have found that
it takes the typhoid organisms longer to develop in the golden
yellow bile. If Dr. Peabody uses fresh bile I would like to
know bow fresh; bow long it will keep after sterilizing: and
if there is any method by which we can keep it indefinitely
in stock.
Dr. Francis W. Peabody, Boston: I can only say that vve

have never bad any trouble at all. We have taken the bile,
from several different animals and used it as it came from the
slaughter-house. Lately we have been using pig's bile, which
seems to give as good results. As to keeping the bile after it

8. Zeit. f. klin. Medizin, 1905, p. 27.
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is sterilized, we have had no difficulty on this point, and have
used successfully bile that was four months old. It was
sterilized as soon as it came from the slaughter house, kept
in bulk in the ice chest, and put into test-tubes as it was
needed.

TYPHOID BACILLI CARRIERS.
WILLIAM H. PARK, M.D.

NEW YORK CITY.

The obscurity of the origin of a large percentage of
typhoid fever outbreaks led many observers to the sup-
position that perhaps some saprophytic member of the
colon group might change under bad hygienic condi-
tions to the typhoid bacillus.
Further investigation revealed the fact that a small

percentage of persons after recovering from typhoid
fever pass typhoid bacilli in the urine. The attack of
typhoid fever in some of these cases had been a number
of years before. Continued examinations showed that
these cases were comparatively rare, and it did not
seem possible that they could account for all outbreaks
of typhoid fever, where one could not trace the infection
to those having the disease.
In 1902 von Drigalski and Conradi found typhoid

bacilli in stools of four persons who had had no typhoid
fever symptoms, but had been in contact with typhoid
patients. Soon it was found that a number of typhoid
convalescents continued to pass typhoid bacilli for long
periods after recovery. Examinations of persons who
had had typhoid fever years before revealed the remark-
able fact that 1 or 2 per cent, of them were passing-
typhoid bacilli, sometimes in enormous numbers. The
knowledge that the gall bladder had been found infected
at operations for calculi suggested this as the source of
the bacilli.

A number of autopsies or operations have since been
held on these typhoid bacilli carriers and proven this to
be the case. Thus, Levi and Kayser reported, in 1906,
a case of a woman, 49 years old, who had had typhoid
fever in 1903 and made a good recovery. In 1906 the
woman died from some other disease: autopsy was

held nineteen hours after death. Typhoid bacilli were
present in the liver, in the wall of the gall bladder and
inside a number of calculi.
Kayser reports that in Strassburg during the year

1901-5 13.5 per cent, of all cases of typhoid were traced
to 6 of these typhoid carriers, all of whom were women
and gave histories of having had typhoid from one to
27 years before.
A large number of cases of typhoid fever have now

been traced to these chronic bacilli carriers. Thus,
Lentz states, in 1905, that seven physicians had then
reported typhoid cases from bacilli carriers. The first
reports the case of a patient who had had typhoid 3
years before, who was known to cause 2 cases of ty-
phoid : the second reports 4 typhoid carriers, who had
had typhoid as long ago as 42 years, 15 years, 13 years
and 12 years, respectively. To these 4 were traced 12
cases 0f typhoid. The third reports a typhoid carrier
who had typhoid 19 years before, who caused 6 cases of
typhoid. The fourth reports a carrier who had had
typhoid 1 ' L> years before, but to whom no cases had
been traced; the fifth had a patient who had had ty-

Read in the Joint Meeting of the Section on Practice of Medi-
cine and the Section on Pathology and Physiology of the American
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phoid 17 years before and had caused 27 eases; the
sixth had a patient who had had typhoid 10 years before
and had caused one other case, and the seventh reported
a bacilli carrier who had had the disease 17 years before.
To this last individual 2 cases were due.
Out of 400 recorded typhoid patients Lentz found

that 6 retained the bacilli at the end of periods ranging
from 3% to 13 months. Klinger examined the feces
of 1.700 healthy persons who had never knowingly had
typhoid and found bacilli in 11.

When the bacilli were in the stools of typhoid car-

riers, Lentz found that he could not get rid of them by
any treatment. Their retention is due, he thinks, to
faulty metabolism and concomitant chronic disease.
Faulty care during convalescence may also be a cause.
He notes the predominance of women who are car-

riers over men, and especially married women who have
bome children.
In most cases, the bacilli are present in great num-

bers. Lentz suggests that the gall bladder may not be
the only source, but that the appendix and the deeper
folds of the intestine may also be involved.
In conclusion, he suggests the following procedures

for controlling these carriers. These, as we note later,
can hardly be carried out except in special cases.

1. Disinfection-of stools.
2. Disinfection of privies.
3. Police notification.
4. Bactériologie control of stools.
5. Prevention of any occupation in which the carrier is in a

position to infect others.

INVESTIGATIONS ON TYPHOID CARRIERS AT THE RE-
SEARCH LABORATORY DEPARTMENT OF HEALTH.

History.—On March 20, 1007, a cook was brought to the
laboratory to have the feces and urine examined. The history
as developed by Soper revealed the fact that during the past
eight years she had been employed in eight families and in
seven "of these typhoid fever had broken out within a few
weeks or months of her arrival. In all twenty-six eases and
one death occurred. Just before her removal to the Depart-
ment of Health two cases had developed in the family where
she resided and one patient died. Bactériologie examination
revealed the fact that fully 30 per cent, of all the bacteria
voided with the feces were typhoid bacilli. The urine was

negative. Careful cultural and agglutination tests showed
that they differed in no respect from bacilli obtained from
acute cases. The repeated outbreaks occurring after her
entrance in families were in themselves proof that the viru-
lence of the bacilli had remained intact. A curious feature
of the ease is that the woman denies that she ever had
typhoid fever.
Treatment.—This woman has now been isolated for sixteen

months. Weekly examinations of the stools have usually
revealed large numbers of bacilli, but there have been several
intervals when for one or two weeks no bacilli could be de-
tected. Treatment by intestinal antiseptics has proved un-

availing. Hexaniethylenamin in doses gradually increasing
from 100 up to 150 grains a day. has been given for a num-
ber of weeks with no apparent benefit. Attention to diet and
mild laxatives has caused the greatest reduction, but not their
disappearance. This suggests that the chief development of
the bacilli is in the intestines, although the source of the
infection is probably the gall bladder.

The case of this woman brings up many interestinir
problems. Has the city a right to deprive her of her
liberty for perhaps her whole life? The alternative is
to turn loose on the public a woman, who is known to
have infected at least twenty-eight persons.

This ease excited so much interest that I decided to
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